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and then breaks; the rubber stretches easily at first, and then
enters on a stage in which it offers greatly increased resistance
to the pull and stretches very little as the pull is increased to
the breaking-point.

THE RUBBER STRESS-STRAIN CURVE

The course of the relations between stress and strain on
stretching rubber to the breaking-point was first investigated
by Villari.1 The most extensible of the samples investigated
by him broke under a stress of 0*98 kg./mm.2 and at an
elongation of 559 per cent. Villari concluded that " rubber,
different from all other known bodies, has three elastic
coefficients'*: a first, or smallest, approximately constant; a
third, or largest, also approximately constant; and a middle
or variable one which increases quickly and connects the first
and the third. If Villari's data for stress and strain throughout
the stretching are plotted, they will be found to reveal the
typical rubber stress-strain curve; but Villari's treatment of
them is not entirely satisfactory.2

Stevart,3 about the same time, also investigated the course
of the stress-strain relations on stretching, but did not proceed
to a sufficient extension to bring out the relations in their.com-
pleteness. The rubber employed was of a pale red colour and
a specific gravity of 1*06. The maximum elongation in any of
the observations was 468 per cent, (corresponding load: 0-55
kg./mm.2). Mallock4 exhibits the relations between stress and
strain in a soft rubber carried to the breaking-point (Lrj, 900 per
cent.; PB, 820 lb./in.2) by a curve which shows the general
character of the stress-strain curve for high-grade rubber fairly
satisfactorily.5

The following, selected more or less at random from the re-
sults of tensile tests made by the present author, shows the

1  Cimento, 1869, 28 (2) I, 332, 361;  Ann. der Phys., 1871, 143, 88,
290.

2  At all events in the German account of them.    Bonasse lias already
remarked on the fact that some of the conclusions stated by Villari do
not seem to be derivable from his data.

3  Resultats   d9 Experiences   sur   VElasticity   du   Caoutchouc   vulcanise,
BruxeUes,   Paris,   1888.    (Originally   published:   Bull,   du    MusGe   de
VIndustrie de Belgiqw> 1870, 57, No. 5.)

* Proc. Roy. Sac., 1889, 46, 233.

5 The curve shown by Mallock bends over, before proceeding on the
last stage, with excessive sharpness. This may have been due to the
method of loading employed and to the intervals between readings.

If:
s*
IN